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Tab. 1 Parameters of hydraulic transmission

system simulated X ' ' ’
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Fig. 7 Simulation and experiment results of multi-objective control of power tracking

and smoothing conditions
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In the low pressure turbine of aero-engines especially the power turbine of turbo-shaft and turbo—-prop engines the
rotor blades are usually shrouded and pre-twisted. The introduced pre-twist in power turbine rotor blades is inevita—
ble to bring certain effects on the aerodynamic performance and flow status of the turbine parts. This paper taking
the whole turbine part of a certain engine as the research object numerically investigated the aerodynamic effects of
the pre-twist in two-stage power turbine rotor blades on the turbine part under ground take-off and max cruise condi-
tions. The results showed that the pre-twist in two-stage power turbine rotor blades has evident effects on the per—
formance and flow status of the LP turbine and power turbine in the turbine part and the effects produced by the
two-stage rotor blades respectively can be overlaid. As the power turbine operation status is distinct on ground and
in the air the pre-twist effect on the aerodynamic loss in the power turbine is also distinct. Key words: power tur—

bine blade pre-twist aerodynamic effects ground takeoff max cruise

= Research on Multi-ebjective Control of Maxi—
mum Power Point Tracking and Power Smoothing in Hydraulic Wind Turbine ZHANG Yin ( School
of Mechanical Engineering of Yanshan University Qinhuangdao China Post Code: 066004) KONG Xiang-dong
( Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Control Yanshan University
Qinhuangdao China Post Code: 066004) CHEN Li—uan ( School of mechanical engineering of Yanshan Univer—
sity Qinhuangdao China Post Code: 066004) CHEN Li<ian ( School of Mechanical Engineering of Yanshan U-
niversity Qinhuangdao China Post Code: 066004) Al Chao( Hebei Provincial Key Laboratory of Heavy Ma-
chinery Fluid Power Transmission and Control Yanshan University Qinhuangdao China Post Code: 066004) //
Journal of Engineering for Thermal Energy & Power. —2016 31(8). -51 ~58

In this paper the control of maximumpower point tracking and power smoothing in the hydraulic wind turbine and
under low wind speed conditions was investigated. The inverse system model of hydraulic wind turbine was first es—
tablished followed by the analysis of the nonlinearization of the model and the determination of the decoupling meth-
od of inverse system. Then the method of inverse system was used to design the hydraulic system torque controller
for the maximum power point tracking. And finally the multi-objective optimal controller for power tracking and
power smoothing was designed based onthe method of linearity quadratic formoptimal control. Corresponding simula—
tion and experimental studies were conducted based on the 30 kVA hydraulic wind turbine experiment platform and
the feasibility of the method was verified. Both simulation and experimental results showed that the presented meth—
od has achieved the control goal and the maximum power point tracking control is guaranteed while the power
smoothing control is also ensured. These research results are believed to provide a theoretical and experimental ref—
erence for the further research in the hydraulicwind turbine. Key words: wind power power tracking power smoot—

hing hydraulic transmission inverse system multi-objective optimization
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